Introduction
With their many advantages, such as the high efficiency in energy conversion, good safety and reduced pollution, green electro-chemical energy storage devices have attracted ever increasing attention from both governments and industries, to be a key player as sustainable energy sources in the 21 st century. So far the lithium-ion batteries (LIBs) are the state-of-art power sources in portable electronic and transport sections. However, with the fast reduction of lithium reserves, LIBs are unlikely to be continued as a sustainable choice for large energy storage applications. [1] In addition, when lithium metal is used as the anode, the formation of lithium dendrites during charge-discharge processes may cause the battery to be short-circuited. On the other hand, the rechargeable magnesium batteries have recently received more and more attentions. [2, 3] Furthermore, magnesium has a higher theoretical volumetric capacity than Li (3832 mAh cm −3 ) and a better safety pofile because it has not suffered from the aforementioned dendritic growth problem during charge-discharge processes. [4] Besides, magnesium in the earth's crust is much more abundant than lithium, it is about 24 times cheaper than Li. These advantages have made rechargeable magnesium batteries become a highly promising choice for the electrochemical energy storage. Nevertheless, there are also significant disadvantages such as intrinsic strong coulombic interactions between bivalent Mg 2+ ions and the host materials, which cause the sluggish kinetics for the diffusion of Mg 2+ ions and result in a large polarization, and finally lead to low Mg 2+ intercalation levels and rapid capacity decay. [5, 6] The absence of high capacity, high voltage and fast kinetics of Mg
intercalation has seriously hindered the development of magnesium batteries. [17] and Prussian blue analogues [14] have been employed to work with the Li + -containing APC electrolyte.
In general, the cathode materials currently found to be suitable for the hybrid battery
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Results and discussion
The crystalline structure and phase composition of the MoSe 2 /C nanocomposite were analyzed by XRD. Figure 1 (a) Within the discharge process, the first cycle of the discharge plateau was different to 1T structure of Li x MoSe 2 . [20, 21] The second peak at 0.15 V can be assigned to the reduction of Li x MoSe 2 to form metal Mo and Li 2 Se. In the first anodic process, a strong oxidation current peak appears at approximately 1.27 V, which is ascribed to the oxidation reaction of Li 2 Se to Se. [22] In the subsequent cycle, the reduction current peak at 1.02V and oxidation current peak at 1.27 V are ascribed to the Li 2 Se
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A C C E P T E D M A N U S C R I P T 9 associated with Mo, and the shape of the CV curves have been almost overlapped, illustrating highly reversible and stable discharge/charge cycling. [20, 22] The cycling stability of the hybrid battery is shown in Fig 2(e) . Here, the cycling stability of hybrid batteries was studied with a 100-cycle charge-discharge test at 200mAg -1 . As shown in Fig 2(e) , after 100 cycles, the capacity retention rate was 80%
(110mAhg -1 -89mAhg -1 from the 3rd to 100th cycles) and the coulombic efficiencies of battery was ＞99%. In order to evaluate the rate performance of Mg| Mg 
Conclusions
In summary, a highly reversible Mg In situ XRD reveals the structure transformation of materials.
